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Real Party In Interest 

The real parties in interest in this application are the assignee, U. S. Philips 
Corporation, and Koninklijke Philips Electronics N.V., which is the parent company of 
the assignee. 

Related Appeals or Interferences 

Applicant is not aware of any related appeals or interferences. 

Status of Claims 

Claims 1 and 3-16 are pending in the application. Claim 2 was previously 
cancelled, and all the pending Claims 1 and 3-16 have been finally rejected. The 
rejection of Claims 1 and 3-16 is being appealed. 

Status of Amendments 

All previously filed amendments are believed to have been entered. 
Responsive to Applicants' After Final Response of 18 June 2004, an Advisory Action 
dated 08 July 2004, in numbered paragraph (7), indicates that, for purposes of 
Appeal, the proposed amendments will be entered. However, Applicants' After Final 
Response of 18 June 2004 contained no amendments. 

Summary of Claimed Subject Matter 

A concise explanation of independent Claims 1 and 13, as required under 37 
CFR §41. 37(c)(1)(v), is provided below. " . 

Briefly, independent Claim 1 defines a semiconductor manufacturing process, 
in which a patterned conductor is disposed on a semiconductor substrate, an etch 
stop layer is formed on the top and sidewall surfaces of the patterned conductor, a 
dielectric layer is applied over the etch stop layer, a via is etched through the 
dielectric layer overlying the conductor with this etch process stopping on the etch 
stop layer, the exposed etch stop layer is removed, and the via is filled with a 
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conductive material. Figs. 1-4 are cross-sectional views illustrating intermediate 
structures formed during the claimed process. Each of Figs. 1-4 show that etch stop 
layer 12 is formed such that no other layer is disposed between etch stop layer 12 
and any of the conductive layers 3, 4, or 5. This process is generally described in 
the specification at page 3, line 6 through page 6, line 17; and more particularly, the 
formation, location, and composition of etch stop layer 12 in particular can be found 
at page 4, lines 5-9. 

Briefly, independent Claim 13 defines a semiconductor manufacturing 
process for forming electrically conductive pathways, for example, vias between 
metal interconnect levels in an integrated circuit. The claimed process includes 
forming a patterned conductor that has a capping layer thereon; forming a conformal 
etch stop layer over the top and side surfaces of patterned conductor and capping 
layer; forming a dielectric layer over the etch stop layer; exposing a portion of the 
etch stop layer by forming a via opening, the via opening at least partially 
overlapping the patterned conductor; anisotropically etching the exposed portion of 
the etch stop layer such that at least a portion of the capping layer is exposed; and 
filling the via opening with electrically conductive material. Figs. 1-4 are cross- 
sectional views illustrating intermediate structures formed during the claimed 
process. Each of Figs. 1-4 show that etch stop layer 12 is formed such that no other 
layer is disposed between etch stop layer 12 and any of the conductive layers 3, 4, 
or 5, and Figs. 3 and 4 show that, with respect to conductor 4, a portion of the 
capping layer (at top surface 6) is exposed. This process is generally described in 
the specification at page 3, line 6 through page 6, line 17; and more particularly, the 
removal of portions of etch stop layer 12 can be found at page 5, line 25 through 
page 6, line 5. 



Grounds of Rejection To Be Reviewed On Appeal 

1) Claims 1, 3-5, 9, and 12 have been rejected under 35 USC §1 02(e) as being 
anticipated by Avanzino, et al. (US Patent 6,593,632). 

2) Claims 13-14 have been rejected under 35 USC §1 02(e) as being anticipated 
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by Wolstenholme (US Patent 6,649,968). 

3) Claims 7-8 and 10 have been rejected under 35 USC §1 03(a), as being 
unpatentable over Avanzino, et al., as applied to Claims 1, 3-5,9 and 12, in view of 
Boeck, et al., (US Patent 5,880,018). 

4) Claims 6 and 1 1 have been rejected under 35 USC §1 03(a), as being 
unpatentable over Avanzino, et a!., in view of Ngo. et al., (US Patent 6,190,966). 

5) Claim 15 has been rejected under 35 USC §1 03(a), as being unpatentable 
over Wolstenholme as applied to Claims 13-14, and further in view of Avanzino, et 
al. 

6) Claim 16 has been rejected under 35 USC §1 03(a), as being unpatentable 
over Wolstenholme and Avanzino, et al., as applied to Claims 15, and further in view 
of Boeck, et al. 



Argument 

Rejection of Claims 1 . 3-5, 9. and 12 

Claims 1, 3-5, 9, and 12 have been rejected under 35 USC §1 02(e) as being 
anticipated by Avanzino, et al., (US Patent 6,593,632). 

For the reasons set forth below, Applicants respectfully submit that the recited 
limitations of independent Claim 1 are not disclosed, suggested, or motivated by 
Avanzino, et al. Similarly, Applicants submit that the limitations of Claims 3-5, 9, and 
12, which depend, directly or indirectly, from Claim 1. are neither disclosed, 
suggested, or motivated by Avanzino, et al. 

Avanzino, et al., disclose forming a silicon carbide etch stop layer 21 over the 
top surface of gate electrodes 16, 17, and over the sidewall spacer structures 20 that 
are formed adjacent to the gate electrodes 16, 17. 

Avanzino, et al., do not disclose, suggest, or provide motivation for the 
invention defined by Applicants' Claim 1 . The disclosure of Avanzino, et al., does 
not disclose applying the etch stop layer to the conductor sidewalls. Rather, 
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Avanzino. et al., disclose that the etch stop layer is separated from the conductor 
sidewalls by a sidewall spacer (Fig. 1, elennent 20; and column 4, lines 10-12). 

The invention defined by Applicants' Claim 1 requires that the etch stop layer 
be applied to the sidewall portions of the conductor. The sidewall portions of the 
conductor (reference numeral 7 in Applicants' Figs. 1 , 3 and 4) are clearly shown by 
Applicant to be the side surfaces of the conductors. 

Applicants respectfully assert that a "sidewall spacer" is a very well-known 
structure in the field of semiconductor manufacturing. Avanzino, et al., disclose 
forming an etch stop layer on sidewall spacers and not on the sidewalls of a 
conductor. The Examiner appears not to distinguish between the sidewall (i.e., the 
side surfaces) of a structure, and a sidewall spacer that may be formed adjacent to 
the sidewall of a structure. 

In view of the foregoing Applicants respectfully submit that the rejection of 
Claim 1 under 35 USC 102(e) is improper and should be reversed. Similarly, 
Applicants submit that the rejections of Claims 3-5, 9 and 12, which depend directly 
or indirectly from previously presented Claim 1, are also improper and should be 
reversed. 

Rejection of Claims 13 and 14 

Claims 13-14 have been rejected under 35 USC §1 02(e) as being anticipated 
by Wolstenholme (US Patent 6,649,968). 

For the reasons set forth below, Applicants respectfully submit that the recited 
limitations of independent Claim 13, and of Claim 14 which depends from Claim 13, 
are not disclosed, suggested, or motivated by Wolstenholme. 

Applicants' independent Claim 13 recites that an electrically conductive 
capping layer is disposed on the top surface of the patterned conductor. The 
structure of Wolstenholme referred to by the Examiner (i.e.. element 23 of Fig. 9) is 
actually a floating gate. A floating gate by definition is electrically isolated, and 
therefore does not have an electrically conductive capping layer disposed on the top 
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surface thereof. It is well-known in the semiconductor manufacturing arts that a 
floating gate is not in contact with any other electrically conductive element. 
Applicants' claimed process simply cannot produce the structure disclosed by . 
Wolstenholme. 

The Examiner has mischaracterized element 42 in Fig. 9 of Wolstenholme, as 
being the same as the sidewall of a patterned conductor in Applicants' Claim 13. 
This is incorrect because element 42 of Fig. 9 is actually a sidewall spacer and not 
the sidewall (i.e., side surface) of a conductor as recited by Applicants' Claims. 

The Examiner has mischaracterized the photoresist layer 48 in Figs. 8 and 9 
as the dielectric layer of Applicants' Claims. To say the least, this is an uncommon 
interpretation of the terms. 

The Examiner has mischaracterized element 46 of Figs. 8 and 9, as an etch 
stop layer, when in fact it is an "insulative sidewall forming layer" (see 
Wolstenholme, col. 7, lines 61-63). In other words, this is the layer from which 
sidewall spacers are formed. As noted above, Applicants' claimed invention requires 
the etch stop layer to be formed on the conductor sidewalls, not on sidewall spacers. 

In view of the foregoing it can be seen that the recitations of independent 
Claim 13, e.g., a conductor with a capping layer, an etch stop layer in contact with 
the sidewalls of the conductor and capping layer, and a dielectric layer over the etch 
stop layer are not found in Wolstenholme. 

Applicants respectfully submit that the rejection of Claims 13-14 under 35 
use §1 02(e) is improper and should be reversed. 

Rejection of Claims 7-8 and 10 

Claims 7-8 and 10 have been rejected under 35 USC §1 03(a), as being 
unpatentable over Avanzino, et al., as applied to Claims 1, 3-5,9 and 12, in view of 
Boeck, et al., (US Patent 5,880,018), 

For the reasons set forth below, Applicants respectfully submit that the recited 
limitations of Claims 7-8 and 10, which depend directly or indirectly from 
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independent Claim 1, are not disclosed, suggested, or motivated by the combination 
of Avanzino, et a!., and Boeck, et al. 

The Examiner has rejected these Claims stating the Avanzino, et al., 
discloses the claimed invention except for a capping layer, and Boeck, et al., is cited 
for element 64 in Fig. 15 thereof, to show a capping layer. 

As discussed above, independent Claim 1 has been improperly rejected in 
view of Avanzino, et al., because the recited features of Claim 1 (e.g., applying the 
etch stop layer to the conductor sidewalls) are not disclosed by Avanzino, et al. 
Rather, Avanzino, et al., disclose that the etch stop layer is separated from the 
conductor sidewalls by a sidewall spacer (Fig. 1 , element 20; and column 4, lines 
10-12). Since Claims 7-8 depend, directly or indirectly, from Claim 1 , the rejection of 
these Claims based on Avanzino, et al., is defective. 

Furthermore, the Examiner has incorrectly characterized the barrier layer 64 
of Boeck, et al., as the capping layer recited in Applicants' Claims. It is clear that the 
barrier layer 64 of Boeck, et al., is different from the capping layer illustrated and 
described in Applicants' patent application (see, for example, elements 8, 9, and 10, 
in Figs. 1-4). The barrier layer 64 of Boeck, et al., covers only a portion of the 
conductor top surface, which is inherently not the function of a capping layer. 
Applicants' use of the expression "capping layer" is well-understood in the 
semiconductor manufacturing arts to represent a layer that covers a complete 
surface of a structure, and not only a partial surface of that structure. 

Furthermore, the barrier layer 64 of Boeck, et al., does not have its surface 
covered by the etch stop layer, as is clearly called for by the recitations of Claim 7. 
In other words, Claim 7 says that the top surface of the conductor is the top surface 
of the capping layer, while Claim 1 recites that the etch stop layer is on the top 
surface of the conductor. Clearly, Boeck, et al., do not disclose the features of 
Applicants' Claims. 

In view of the foregoing, Applicants respectfully submit that the rejection of 
Claims 7-8 is improper and should be reversed. 
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Rejection of Claims 6 and 1 1 

Claims 6 and 1 1 have been rejected under 35 USC §1 03(a), as being 
unpatentable over Avanzino, et aL, in view of Ngo, et al., (US Patent 6,190,966). 

Both Claims 6 and 1 1 depend directly from Claim 1 , which Applicants have 
shown above is not disclosed, suggested, or motivated by Avanzino, et al. Claims 6 
and 1 1 recite various metals which may be used to form the conductor and the via. 
The Examiner cites Ngo, et a!., for the disclosure of tungsten in a via opening. 
Applicants respectfully assert that the combination Avanzino, et al., and Ngo, et al., 
do not disclose, suggest, or provide motivation for the claimed invention, and 
therefore this improper rejection should be reversed. In fact, Ngo, et al., show a 
sidewall spacer separating an etch stop layer from the sidewall of a conductor, 
which, as noted, is unlike Applicants' claimed invention in which the etch stop layer 
is formed adjacent the conductor sidewalls without any intervening sidewall spacer. 

In view of the foregoing, Applicants respectfully submit that the rejection of 
Claims 6 and 11 is improper and should be reversed. 

Rejection of Claim 15 

Claim 15 has been rejected under 35 USC §1 03(a), as being unpatentable 
over Wolstenholme, as applied to Claims 13-14, and further in view of Avanzino, et 
al. 

Claim 15 depends indirectly from Claim 13, which Applicants have argued 
above is not disclosed, suggested, or motivated by Wolstenholme. The Examiner 
cites Avanzino, et al., for a teaching of the use of silicon carbide as an etch stop 
layer. However, this combination does not teach, suggest, or motivate the claimed 
capping layer on the surface of the conductor, and therefore this rejection is 
improper and should be reversed. 
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Rejection of Claim 16 

Claim 16 has been rejected under 35 USC §1 03(a), as being unpatentable 
over Wolstenholme and Avanzino, et al., as applied to Claims 15. and further in view 
of Boeck, et al. 

The combination of Wolstenholme, Avanzino, et al., and Boeck, et al., do not 
disclose, suggest, or provide motivation for the invention defined by Claim 16. More 
particularly. Applicants have shown that: Wolstenholme discloses a floating gate and 
not a conductor with a capping layer; Avanzino, et al., disclose an etch stop layer 
that is separated from the sidewalls of the conductor and not in contact therewith; 
and Boeck, et a!., disclose a barrier layer and not a capping layer. The 
agglomeration of elements from this combination of references does not produce 
Applicants' claimed invention, nor do these references in any way suggest or 
motivate the invention set forth in Applicants' Claims. The improper rejection of 
Claim 16 should be reversed. 

Conclusion 

For the reasons set forth above, Applicants respectfully submit Jhat the 
rejections of Claims 1 and 3-16 are improper and be reversed. 

Respectfully submitted. 



Dated: 29 September 2004 
Hillsboro, Oregon 




Reg. No. 34,752 
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CLAIMS APPENDIX 

1. (Previously Presented) A method of manufacturing an electronic device, a 
semiconductor device in particular but not exclusively, which method comprises the 
steps of: 

applying a semiconductor substrate which is provided with a conductor at a 
surface, the conductor having a top surface portion and sidewall portions, of which at 
least the top surface portion is provided with an etch stop layer comprising silicon 
carbide; 

applying a dielectric layer; 

etching a via in the dielectric layer over the conductor, and stopping on the 
etch stop layer to create an exposed part of the etch stop layer; 

removing the exposed part of the etch stop layer inside the via from at least 
the top surface portion of the conductor; and 

filling the via with a conductive material; 

wherein the etch stop layer is applied to the top surface portion and the 
sidewall portions of the conductor after the provision of the conductor at the surface 
of the semiconductor substrate. 

2. (Cancelled) 

3. (Previously Presented) A method as claimed in claim 1, characterized in that the 
via is etched while overhanging at least one of the sidewall portions of the conductor 
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and exposing at least part of the etch stop layer, which etch stop layer covers the top 
surface portion and the at least one of the sidewall portions of the conductor. 

4. (Original) A method as claimed in claim 3, characterized in that the etch stop layer 
is removed from inside the via from only the top surface portion of the conductor. 

5. (Previously Presented) A method as claimed in claim 1 , characterized in that the 
etch stop layer is applied to the top surface portion and the sidewall portions of the 
conductor as well as to portions of the semiconductor substrate which are not 
covered by the conductor. 

6. (Previously Presented) A method as claimed in claim 1 , characterized in that the 
conductor is provided while comprised at least in part of a material selected from a 
group comprising aluminum, copper and tungsten. 

7. (Previously Presented) A method as claimed in claim 1 , characterized in that the 
conductor is provided comprising a capping layer, which capping layer provides the 
top surface portion of the conductor, 

8. (Original) A method as claimed in claim 7, characterized in that the capping layer 
is comprised of a material selected from a group comprising titanium nitride, titanium 
tungsten and tantalum nitride. 
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9. (Previously Presented) A method as claimed in claim 1 , characterized in that the' 
dielectric is applied by depositing a dielectric material having a dielectric constant 
lower than that of silicon oxide. 

10. (Original) A method as claimed in claim 9, characterized in that the dielectric 
layer is applied by depositing a material selected from a group comprising hydrogen 
silsesquioxane, parylene and a fluorinated polyimide 

1 1 . (Previously Presented) A method as claimed in claim 1 , characterized in that the 
via is filled by depositing a conductive layer, which conductive layer comprises a 
metal selected from a group comprising aluminum, copper and tungsten. 

12. (Previously Presented) The method of claim 1, wherein a capping layer 
immediately adjoins said etch stop layer. 

13. (Previously Presented) A method of forming electrically conductive pathways, 
comprising: 

forming a patterned conductor on a substrate, the patterned conductor having 
sidewalls and a top surface, the patterned conductor further having an electrically 
conductive capping layer disposed on the top surface thereof, the capping layer 
having a top surface and sidewalls; 
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forming a conformal etch stop layer such that the etch stop layer is in contact 
with at least the substrate, the sidewalls of the patterned conductor, and the top 
surface and sidewalls of the capping layer; 

forming a dielectric layer over the etch stop layer; 

forming a via opening in the dielectric layer, the via opening exposing a 
portion of the etch stop layer, the via opening at least partially overlapping the at 
least one patterned conductor; 

anisotropically etching the exposed portion of the etch stop layer such that at . 
least a portion of the capping layer is exposed; and 

filling the via opening with electrically conductive material. 

14, (Previously Presented) The method of Claim 13, wherein the via opening is 
unlanded, and wherein the electrically conductive material in the via opening is 
spaced away from the patterned conductor sidewalls and the capping layer sidewalls 
by the etch stop layer adjacent the sidewalls of the patterned conductor and the 
sidewalls of the capping layer. 

15, (Previously Presented) The method of Claim 14, wherein the etch stop layer 
comprises silicon carbide. 

16, (Previously Presented) The method of Claim 15, wherein the capping layer 
comprises a titanium layer disposed on the top surface of the patterned conductor. 
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and the capping layer further comprises a titanium nitride layer over the titanium 
layer. 
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EVIDENCE APPENDIX 

NONE. 
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RELATED PROCEEDINGS APPENDIX 

NONE. 
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